The purpose of this study was to investigate the clinicopathological features of gastric precedence (GP) and colorectal precedence (CP) metachronous double primary gastric and colorectal cancer (MDPGCC) and determine the biological significance of these two types of malignancy in making a prognosis. Between January 1990 and December 2009, 4523 patients underwent surgical treatment or chemotherapy, but no endoscopic resection for gastric or colorectal cancer. From this group, we selected those patients in whom another gastric or colorectal primary cancer developing from another origin had been diagnosed. For classification as MDPGCC there had to be an interval of 6 months or more before a secondary diagnosis of gastric or colorectal cancer. Among 4523 patients treated for gastric or colorectal cancer, MDPGCC was diagnosed in 54 patients (1.2%). The selected patients were classified into a GP (n = 30) or CP group (n = 24). No statistically significant differences were observed between the two groups with regard to sex, age, operation, location or histological type. No differences were observed in rates of surgery between the two groups. No notable difference was observed in the year-by-year incidence of GP-and CP-MDPGCC as calculated from the date of surgery or chemotherapy for the secondary gastric or colorectal cancer. The 5-year survival rate in the GP-and CP-MDPGCC groups was 84.7% and 83.3%, respectively. No significant difference was observed between the GP-and CP-MDPGCC groups (P = 0.9). There is no significant difference in prognosis between GP-and CP-MDPGCC.
Introduction
The leading cause of death in Japan was recently reported to be malignant tumors, with the incidence of colorectal cancer showing a rapid increase, probably due to environmental changes, a rapidly aging society and the increasing westernization of lifestyle and dietary habits [1, 2] . On the other hand, great improvement in length of survival in cancer patients has been achieved through remarkable advances in cancer treatment. One problem, however, is the danger of the cancer metastasizing and the patient subsequently dying from a secondary cancer. The incidence of double primary gastric and colorectal cancer (DPGCC), both synchronous (SDPGCC) and metachronous (MDPGCC), has increased with the concomitant increase in the prevalence of gastric and colorectal cancers in Japan. Some studies on double primary cancer in patients with gastric cancer have reported that synchronous cancer had a worse prognosis than metachronous cancer [3] [4] [5] [6] . We reported that SDPGCC had a worse prognosis than MDPGCC in patients with gastric and colorectal cancer. 7 However, with MDPGCC it remains to be established whether the prognosis is better with prior incidence of gastric cancer (gastric precedence, GP) or colorectal cancer (colorectal precedence, CP). Further characterization of MDPGCCs would provide valuable information for the early diagnosis and treatment of these diseases. The purpose of this study was to investigate the clinicopathological features of GP-and CP-MDPGCC and determine the biological significance of these two types of malignancy in making a prognosis.
Materials and Methods

Patients
Between January 1990 and December 2009, 4523 patients underwent surgical treatment or chemotherapy, but no endoscopic resection for primary gastric or colorectal cancer at Nihon University Medical Hospital.
Surgical Procedure
Among 2162 patients with primary gastric cancer, surgical resection was performed in 1905 (total gastrectomy in 431 and partial resection in 1474) and chemotherapy in 257. Among 2361 patients with colorectal cancer, surgical resection was performed 2169 (1388 with colon cancer and 781 with rectal cancer) and chemotherapy in 192. (Figure 1 ) Indications for endoscopic resection in all colorectal cancer patients from 1990 comprised endoscopic mucosal resection (EMR) or polypectomy where mucosal or one-third submucosal invasion (sm-1) was less than 2 cm; from 2005, this was also indicated for gastric cancer where the depth of invasion was less than 2cm and the pathological diagnosis was differentiated type. These procedures were not performed in such cases before 2005. In cases that did not fall into this category, surgical resection was performed in those which were curative and chemotherapy in those which were noncurative with distant metastases. From this group, we selected those patients in whom another gastric or colorectal primary cancer developing from another origin had been surgically resected at this or another hospital.
MDPGCC Classification
For classification as MDPGCC, there had to be an interval of 6 months or more between a secondary diagnosis of gastric or colorectal cancer and resection or chemotherapy for colorectal or gastric cancer, respectively. An interval of 6 months or more was selected as this is the period most often indicated in the literature on metachronous cancers of the digestive tract and screening is carried out at these intervals at our institute.
MDPGCC Patients Characteristics
Among 4523 patients treated for gastric or colorectal cancer, MDPGCC was diagnosed in 54 patients. Gastrectomy was performed in all 22 patients who had undergone colorectal resection for colorectal cancer (total, 5; partial, 17). Colorectal resection was performed in 28 out of 30 patients who had undergone gastrectomy (colon, 22; rectum, 6) ( Figure 1 ). Median age was 68 years (37 -81 years). The cohort included 40 men and 14 women. Patients were classified into 2 groups according to cancer detection as follows: GP-MDPGCC or CP-MDPGCC. No evidence of hereditary disease was found in any patient. All gastric or colorectal cancer patients underwent endoscopy of the upper digestive tract and colonoscopy as part of their routine preoperative gastric and colorectal cancer work-up. The histological diagnosis was established by gastrointestinal endoscopic biopsy in all cases. Staging was established by a complete physical examination, complete blood count and biochemical profile, gastrointestinal contrast study, chest and abdominal computed tomography (CT), and preoperative abdominal ultrasound examination. No adjuvant chemotherapy was given.
Chemotherapy of Non-Resectable MDPGCC
Patients Among patients with primary colorectal cancer, chemotherapy was carried out in 2 with non-resectable gastric cancer (1 case, 5-fluorouracil (5FU) + cisplatin (FP); 1 case, S-1 + Docetaxel) and 2 (FP) with recurrent gastric cancer. Among patients with primary gastric cancer, chemotherapy was carried out in 2 with non-resectable colorectal cancer (1 case, FOLFOX; 1 case, 5FU + loucovorin (LV)) and 3 with recurrent colorectal cancer (5FU + LV). 
Statistical Analysis
Overall survival curves were generated by the KaplanMeier method and between-group differences were compared by the log-rank test. The survival curves in the GPand CP-MDPGCC groups were calculated from the date of surgery or chemotherapy for the second gastric or colorectal cancer. A P value of less than 0.05 was considered to indicate statistical significance. SAS for Windows version 8.02 (SAS Institute Inc., USA) and Microsoft Excel 2003 (Microsoft Co., Ltd., Japan) were used for the statistical analysis and data calculation.
Results
Clinicopathological Features
Among 4523 patients treated for gastric or colorectal cancer, MDPGCC was diagnosed in 54 (1.2%). The baseline characteristics of the patients in the MDPGCC group are summarized in Table 1 . The GP-and CP-MDPGCC groups comprised 24 (44.4%) and 30 (55.6%) patients, respectively. No statistically significant differences were observed between the two groups with regard to sex, age, operation, location or histological type. Twenty-three (93.3%) in the GP-MDPGCC group were operated on for both gastric and colorectal cancer. Twenty-two (91.7%) in the CP-MDPGCC group were operated on for both gastric and colorectal cancer. No differences were observed in rates of surgery between the two groups. No notable difference was observed in the year-by-year incidence of GP-and CP-MDPGCC as calculated from the date of surgery or chemotherapy for the secondary gastric or colorectal cancer (Figures 2(a) and (b) ).
Outcomes
In the GP-MDPGCC group, death occurred in 1 case of gastric cancer (25.0%) and 3 cases of colorectal cancer (75.0%), while in the CP-MDPGCC group death occurred in 1 case of colorectal cancer (33.3%) and 2 cases of gastric cancer (66.6%).
The Survival Curves of GP vs. CP-MDPGCC
Overall survival rates in the two groups are shown in Figure 3 . The 5-year survival rate in the GP-and CP-MDPGCC groups was 84.7% and 83.3%, respectively. No significant difference was observed between the GPand CP-MDPGCC groups (P = 0.9).
Discussion
The results of this study revealed no difference in the prognosis between the GP-and CP-MDPGCC groups. According to some researchers, the incidence of multiprimary cancers in patients with gastric cancer was 1.1% -4.7% [3-10], and the incidence of colorectal cancer in patients with gastric cancer was only about 1% [11] . In this study, the incidence of metachronous colorectal cancer in patients with gastric cancer was 1.2%, which appears to be higher than that in previous studies involving no endoscopic resection and synchronous colorectal and gastric cancer. Patients with gastric or colorectal cancer may be at increased risk of developing metachronous gastric or colorectal cancer. A recent study has shown a rapidly increasing incidence of colorectal cancer in Japan [12] . And while the incidence of gastric cancer is slightly decreasing in Japan, the mortality rate of gastric cancer is the highest among malignant diseases. Remarkable advances in cancer treatment have resulted in great improvements in survival in many cancer patients. However, this means that these patients are at risk of developing DPGCCs and subsequently dying from another primary cancer. In earlier studies, the most common other primary cancer in patients with gastric cancer was colorectal cancer, followed by lung cancer, hepato-cellular-carcinoma, renal-cell carcinoma and lymphoma [8, [13] [14] [15] .
The rapidly increasing rate of colorectal cancer in recent years has drawn special attention to this site in terms of SDPGCC and MDPGCC. However, to our knowledge, no reports have been published on the prognoses of GPand CP-MDPGCC. The results of this study demonstrated no difference in prognosis between GP-and CP-MDPGCC. In an earlier study on the prognosis and clinicopathological features of SDPGCC and MDPGCC, we found that MDPGCC had a better prognosis than SDPGCC, and the proportion of non-advanced gastric and colorectal cancers was significantly higher in patients with MDPGCC [7] . The results of these earlier studies have raised the question as to which offers the best prognosis in MDPGCC, that with GP or CP. Therefore, the purpose of this study was to investigate the clinicopathological features of GP-and CP-MDPGCC and determine the biological significance of these two types of malignancy in making a prognosis. In this study, the 5-year survival rate in the GP-and CP-MDPGCC groups was 84.7% and 83.3%, respectively. In our earlier study, it was suggested that the better prognosis observed with MDPGCC was due to more frequent detection in patients with early-stage cancer during routine follow-up after surgery for the first primary cancer. In fact, 54.5% of patients with GP-and 50.0% of patients with CP-DPGCC in the current analysis had received gastrointestinal examination before diagnosis of second primary cancer. In this study, death occurred from colorectal cancer as the second primary cancer in 3 cases (75.0%) in the GP-, and from gastric cancer as the second primary cancer in 2 cases (66.6%) in the CP-MDPGCC groups. These data appear to indicate a genetic and environmental relationship between gastric and colorectal cancer. Previous studies of patients receiving surgical treatment at all stages of gastric and colorectal cancer reported the 5-year survival rate to be 73.7% (11) [18] . Sensitivity of chemotherapy seems to be relationship between gastric and colorectal cancer. The genetic and environmental relationship between gastric and colorectal cancer may exert no influence on the prognosis of GP-or CP-MDPGCC. To our knowledge, this is the first study to report no difference in the prognosis for GP-and CP-MDPGCC. This indicates the importance of continuing periodic check-ups including screening for MDPGCC by gastrointestinal endoscopy over a long period of time. Since gastric and colorectal cancer patients may develop MDPGCC, effective postoperative diagnostic modalities need to be developed for the detection of both second primary gastric and colorectal cancers and the recurrence of primary gastric and colorectal cancers.
The goal of the present study was to determine which offered the better prognosis in MDPGCC, GP or CP. No significant difference was found in prognosis between GP-and CP-MDPGCC.
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